Background: Nursing care models provide the infrastructure for organizing and delivering care to patients and families. Over the decades, different models have waxed and waned. Since the 1980s, the primary nursing model has gained increasing prominence. However, there is no systematic research evidence on the effects of this model for patients, their family members, nursing staff or the care organization. This subject has much current relevance because of the requirement to develop evidence-based nursing care.
Introduction
Health care around the world is under mounting pressure to improve efficiency, to manage costs, to document the methods used and to demonstrate the effectiveness of those methods [1] . Hospitals, for instance, are having to work to improve patient flows, reduce the amount of time that patients spend in hospital and to use more bedside technology [2] . It is also required that evidence be produced of the methods that are used in health care [3] . The development of evidence-based nursing requires critical appraisal of the research evidence and integration of that evidence with nurses' clinical experience and patient expectations. The organization's current financial position also comes into play [4, 5] . Patients are better informed about their care and medication than before, and they expect to receive high quality and effective care [3, 6] . Nursing staff, for their part, expect to have a high level of job autonomy and to be able to put their skills and competencies to the best possible use. The need to appraise nursing care delivery models is further underscored by problems with the availability of nursing staff and the challenges of staff retention [2, 6] .
Nursing care models provide the infrastructure for organizing and delivering care to patients and families [7] . They also reflect the philosophical foundation of patient care as well as the prevailing organizational culture [8, 9] . Nursing care is based on the changing needs and situation of each individual patient [6] . The focus of adult patient care has shifted increasingly from the individual patient to also involving their family members [10] . Patient care requires increased planning, interaction and multi professional collaboration [6, 11] . The model of care delivery also affects nursing staff numbers, the flexible use of staff resources and therefore the organization's costs [6] . Over the decades, the nursing models applied have ranged from Nightingale's case method to the currently favoured primary nursing and relationship-based care models [9, 12, 13] . However, we still have no firm evidence about the effects of these models for patients, their family members, nursing staff and the care organization or about the outcomes of nursing [14] .
Under the primary nursing model, patient care is the responsibility of a named nurse for the duration of the patient's hospital stay. This means that the planning and implementation of care primarily takes place between the patient and named nurse [15] [16] [17] . The same nurse assumes overall responsibility for patient care and is answerable to her patient, the patient's family and to her colleagues [15, 18] . However, the named nurse does not work alone but works closely with colleagues and other professional groups [18, 19] . The primary nurse delegates the responsibility of the patient's care to associate nurses when off duty [14, 20] . Wards organized on the principles of primary nursing have a flat organizational structure because patient care is equally shared between nurses [6] .
The primary nursing model is widely implemented since it has been considered to be an ideal way of organizing nursing care delivery. It is grounded in a patient-centred approach and it supports nurses' professionalism, autonomy, broad job descriptions and independent decision-making [8, 15] . The key is that nurses are driven to address patient needs in their work, rather than perform specific job tasks under given functional structures.
The primary nursing model has continued to be rolled out widely since it was first developed in the United States in the late 1960s [18] . It has been implemented, for example, in Canada [21] , China [22] , the United Kingdom [8] , the Netherlands [23] and Finland [24] . In the United States, the model is particularly favoured in hospitals with magnet status [25] .
Findings from Previous Studies
The evidence from earlier research into primary nursing is largely descriptive and much of it is outdated. Some of the results are contradictory. A previous systematic review covered studies published between 1975 and 1990 [26] . In these studies were considerable variations in the definition of the primary care concept and the way primary care was implemented. Also, the measures used to assess the effect of primary care model differed a lot. Thus, making reliable conclusions, or finding a generalizing result, was not possible [26] . However, the consensus seems to be that primary nursing care is beneficial to patients in that it is conducive to more individually tailored care and to the continuity of care. It also gives patients more chance to take part in the planning and implementation of care [17, 27, 28] . Furthermore, the model supports increased communication between the people involved in patient care as well as more accurate information about the patient [27, 29, 30] . It has also been shown that primary nursing correlates positively with patient experiences of access to support [31] [32] [33] and a sense of individual care and attention [34] . Finally, the evidence suggests that primary nursing is positively associated with patients' mental well-being and their satisfaction with the care provided [29, 35, 36] . On the other hand, it is reported that primary nursing does not improve patients' perceptions of the quality of care [37] .
Earlier research has also shown a positive correlation between primary nursing and nurse experiences of job autonomy and independent decision-making [27, 30, 38, 39] , job satisfaction, professional growth, improved professional cooperation in the workplace [16, 39] and reduced work-related stress [40, 41] . On the other hand, it has also been reported that primary nursing actually increases work-related stress [30] . Furthermore, the evidence is that nurses working in primary nursing contexts spend more time talking with patients and colleagues than nurses in other care delivery settings [27, 42] . Many studies have indicated that primary nurses have more job autonomy and are more committed to their work than taskoriented and team working nurses [28, 30, 43] . The primary nursing model also reduces nurses' experiences of stress and seems to be conducive to a more positive workplace community [16, [38] [39] [40] . A recent review suggests that the primary nursing model increases levels of staff retention in the work unit [44] .
The previously mentioned literature review covered studies on the effects of the primary nursing model that were published between 1975-1990 [26] . To the best of our knowledge, after 1991 there exists no systematic review of the research evidence on the effects of primary nursing for patients, their family members, nursing staff and the care organization. Given the current commitment to developing evidencebased nursing, this is a subject of much current interest. This study reviews the earlier literature and on this basis discusses the effects achieved with the use of the primary nursing model.
Purpose of the study
This study reviews the scientific literature on the effects of the primary nursing care model for patients, their family members, nursing staff and the care organization.
Methods

Search strategy
The literature was searched in two stages. First, a limited search of CINAHL used the following search terms: primary nursing, primary nurse and named nurse. This search was undertaken to find additional keywords. A second search using all the identified keywords (primary nursing, primary nurse, named nurse, own care worker, designated nurse) and the search term "random allocation", "random sample", "randomized controlled", "quasi experimental", "clinical trial", "evaluation study", "validation study" or "pretest-post-test", was then undertaken by the reviewer (AP) together with an information specialist across the following electronic bibliographic databases: CINAHL, the Cochrane Library and Medline (Figure 1 ). 
Criteria for inclusion
Study types
Randomized controlled trials, non-randomized controlled trials and before-and-after studies were selected for inclusion in the review. Only texts written in English and published between January1990 and March 2013 were considered. The search period was restricted to the last 23 years in which the primary nursing model has been rolled out internationally [8, 28] and during which time there have been major fundamental changes in health care delivery [45, 46] . It was furthermore required that the database included an abstract of the article.
Interventions
The review focused on studies that evaluated primary nursing as a care model. Under this model caring is based on a one-to-one relationship where each patient is assigned a specific primary nurse who assumes 24-hour responsibility and accountability for patients during their stay in care [13, 14] .
Outcomes
All outcomes concerning patients, their family members, staff and the care organization were considered.
clearly not relevant based on their title were excluded. Next, the abstracts of the remaining studies were rated as either "relevant", "uncertain" or "irrelevant", based on the inclusion criteria. In cases where it was not entirely clear whether the study described interventions relevant to this review, the study was included. Finally, studies rated as relevant or uncertain were read in full and screened based on the inclusion criteria. Doubtful titles, abstracts and full articles were discussed among the authors (Figure 1 ).
Data extraction
Data were extracted from each paper included in the review by two authors (AR, EM/KLu) independently. These data included specific details about interventions, study methods, participants and outcomes of significance to the review.
Quality appraisal
The articles were assessed for quality using the Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies criteria (http://www.ephpp.ca/tools.html), which consider quality from six perspectives: 1) selection bias, 2) study design, 3) confounders, 4) blinding, 5) the data collection method and 6) withdrawals and dropouts. Based on the total scores from these perspectives, the quality of each study was classified as strong, moderate or weak.
Quality was assessed for eleven articles that met the inclusion criteria. Two of the three researchers (AR, EM, KLu) independently assessed the quality of each study before the appraisals were compared. In cases where total scores differed, the researchers discussed their assessments until they reached agreement on the most appropriate score. Based on the EPHPP criteria, three of the articles reviewed were rated as strong in quality [21, 22, 47] ,six as moderate in quality [23, 28, 39, [48] [49] [50] and two as weak in quality [51, 52] .Nine articles were included in the systematic literature review (Table 1) . Because of the wide diversity of types of interventions and outcome measures, it was decided that a quantitative synthesis of the data would not be justified and might be misleading [53] . Instead, content analysis of the interventions was based on a descriptive method [54] .
Description of the data
Studies focusing on patients were conducted in surgical, medical, orthopaedic and maternity contexts [21, 22, 39, 49, 50] , while studies concerned with nursing staff were conducted on surgical, medical and orthopaedic wards [23, 39] , as well as psychiatric wards [28, 47] .In studies which have focused on the organization [39, 48] , primary nursing and team nursing were compared by each model`s nursing costs per patient, per day. The cost included the salaries and fringe benefits for the direct care providers and support persons. In addition, the diagnosis related group (DRG) cost was calculated by length of stay. None of the studies dealt with patients' family members. Three of the studies used RCT designs [21, 22, 49] , the remaining four were intergroup pre-post measurements with control groups [28, 47, 50] or without them [22, 39, 48] . Sample sizes in experimental groups ranged from 49 to 917 and in control groups from 50 to 651. Response rates ranged from 41 to 100%, and the interventions lasted from seven months to four years. Two studies [49, 50] did not report the duration of the intervention ( Table 2 ). The mean age of the people taking part in the studies was between 20 and 60, and most of them were women. The mean age of nursing staff was between 31 and 35, and their mean period of work experience was 10-13 years.
Description of the interventions
The primary nursing models examined in the studies, and the interventions through which they were implemented, were quite heterogeneous. In one study the impact of the primary nursing model was examined in a general hospital [23] and in two studies in psychiatric hospitals [28, 47] in the Netherlands. The remaining six studies [21, 22, 39, [48] [49] [50] were conducted in Canada, the USA, Scotland, England and China, in different nursing contexts.
In an earlier study primary nursing was implemented in a Dutch model where primary nursing units were divided into two teams, each of which had two registered nurses responsible for a group of about six patients [23] . This allocation of patients lasted for one work shift, five days a week. According to the authors, the nursing process was the basis for practice. Implementation of this primary nursing model was based on in-service training, on-the-job training and staff development activities aimed at improving nurses' skills in planning, coordination, evaluation and care provision [23] .
In the US study the intervention consisted of the implementation of the nursing models of primary units (two) and team units (two) in medical care contexts. The concepts of primary nursing were operationalized using existing literature [39] . Primary nursing and team nursing models were also implemented in a medical care context [48] .
In two studies [28, 47] primary nursing was implemented in a psychiatric care context. The content of primary nursing was described to be based on the general principles of primary nursing. In this case both psychiatric and practical nurses were assigned as named nurses to patients based on the complexity of care. Nurse managers or quality care co-ordinators were actively involved in order to provide feedback, support and advice, and to promote communication between primary nurses and other health care specialists. Primary nurses were also enrolled in a training programme focusing on communication skills [28, 47] .
The four models applied in the context of midwife-led care differed from each other most particularly in the length of the care process. In two models [49, 50] the named midwife or associate nurse was responsible for care provision from the antenatal to postnatal periods, and in the other two models [21, 22] only during hospitalization. In the two studies, midwives worked to a shared philosophy emphasizing continuity of care, information and choice, and informed care planning [49, 50] . In the other study the usual one-to-one nursing care was enriched by the provision of physical comfort, emotional support, and instruction on relaxation for women and support for fathers. Nurses were in charge of contacting a physician or anesthesiologist when appropriate [21] . One study claimed that the continuous primary nursing care they implemented is based on, and goes beyond, primary nursing since it continues two weeks after discharge [22] . The practical implementation of the interventions is only described in one study [21] . In that study, nurses had a 30-hour training period and quarterly refresher workshops [21] .
Results
Effects for patients
Satisfaction with care
Three of the studies reviewed were concerned with the associations between primary nursing and patients' satisfaction with care. These studies focused on pregnant, childbearing and newly delivered mothers [22, 49, 50] .
Patient satisfaction was assessed based on patient-nurse relationships, information transfer, social support, continuity of care, involvement in decision-making and chances to choose different care options. Patients in both the experimental and control groups were satisfied with the care they received [49] . However, patients in the experimental group, where care delivery was based on the primary nursing model, were at all stages significantly more satisfied with their care on all dimensions. Experimental group patients were significantly more satisfied than control group patients with the care they received during pregnancy weeks 34-35 (p<0.0001), during delivery (p=0.0005), after delivery, in hospital (p=0.002), after discharge from hospital (p<0.0001) and during the seven-month follow-up (p<0.0001) (49) ( -personal preferences Pilot groups felt they had more choice about where they could give birth and who would deliver the baby. They also felt they had the name of a contact person when advice was needed. Group A rated the value of parent craft classes higher than others.
-antenatal care
The control group had too few checks at home and more often the first check was at a GP clinic rather than at home.
Pilot groups were more satisfied with information and staff in several areas. They also rated the importance of the continuity of care higher than the control group.
-labour and delivery Pilot groups were more satisfied with midwifes in several areas. No significant differences in clinical outcomes. No drop-outs.
RCT
Nurses were trained to provide consistent continuous nursing care. One study reported that patients in both the experimental and control groups were satisfied with the care they received at different stages of pregnancy, delivery and puerperium [50] . However, experimental group patients who had their own designated midwife were more satisfied than control group patients with their chance to choose where they wanted to give birth (p<0.001) and their midwife (p<0.001). Furthermore, patients in the experimental group were more satisfied than patients in the control group with the information they had received about their care and about preparing for childbirth (p<0.01). During delivery experimental group patients were more aware than control group patients about events during childbirth (p<0.001), they felt their needs were taken into account and that they were understood (p<0.01-0.05), and that they were not left alone for long periods (p<0.01). In addition, experimental group patients were more aware of their postnatal counsellor whom they could contact for advice (p<0.001), and they rated the value of the antenatal/parent craft classes more highly than did patients in the experimental group (p<0.05). The experimental group patients felt that they were offered fewer checks at home than did patients in the control group (p<0.05) [50] ( Table 2 ).
The Chinese study reported that experimental group patients (whose care was delivered according to the primary nursing model) were more satisfied with their care environment and its facilities (p<0.001), nurse communication and attitudes (p<0.001), ward administration (p<0.001), practice skills and ability (p<0.001), and with health education/guidance (p<0.001) [22] (Table 2) .
Nursing support and patient hospital stress
The US study showed that support from nurses did not differ significantly between the patients in primary and team nursing units.
Neither did stress experienced by patients during the inpatient care differ significantly between these two nursing models [39] (Table 2) .
Childbirth and newborn care
The maternal context study discovered that experimental group mothers who had the same named midwife throughout childbirth used significantly less oxytocin to aid delivery than control group mothers, whose midwives changed shift during delivery (the relative risk of experimental group versus control group = 0.83; a 95% confidence interval = 0.67, 1.04) ( Table 2) .By contrast, primary nursing had no positive effect on the number of Caesarean sections, the duration of delivery, pain relief or procedures during delivery. Likewise, primary nursing showed no association with newborn APGAR scores, the need for monitoring or birth weight [21, 50] (Table 2) .
Breastfeeding newborn babies
Mothers in the experimental group were more aware of breastfeeding issues than control group mothers (p<0.001) and breastfed their baby more often in hospital (p<001) and six weeks after childbirth (p<0.001) [22] (Table 2) .
Postpartum health problems
The Chinese study reported that mothers in the experimental group developed postpartum urinary retention significantly less often than mothers in the control group (p<0.002). In addition, mothers in the experimental group suffered from breast discomfort less often than mothers in the control group (p<0.001) [22] (Table 2) .
Effects for nursing staff
Job characteristics
The Dutch study assessed job characteristics on three dimensions, viz. job autonomy, feed back/clarity and job complexity. Intervention group nurses who worked under a primary nursing model felt the complexity of their job decreased more than did nurses in the control group (p<0.001). Furthermore, nurses in the experimental group felt they had more job autonomy than nurses in the control group (p<0.001) [28] (Table 2) . By contrast, the primary nursing model had no effect on nurses' job satisfaction, burnout, stress, sense of meaning in their work, health complaints, absenteeism or staff retention in the unit [23, 28, 39] .However, in the other study [28] , turnover among nurses in the primary nursing units was significantly lower during the three year follow-up period than in the team nursing units (p<0.01).No significant association was discovered between primary nursing and leadership style [28] (Table 2) .
Tasks of the nurse
The Dutch study was interested in studying the range of tasks performed by nurses during one work shift. Nursing tasks were divided into four categories, i.e. personal care tasks, psychosocial tasks, household tasks and organizational tasks. According to the results, experimental group nurses who worked as named nurses under a primary nursing model performed fewer personal care tasks than control group nurses (p<0.05). In other categories no significant differences were discovered (Table 2 ) [28] .In another study no significant differences were found between primary and team nursing units on the amount of nurses' care activities for patients [39] (Table  2) .
Quality of care
In both a one-year and 2.5-year follow-up, the nurses in the primary nursing units assessed their unit's quality of care to be of significantly higher quality than did the nurses in the team nursing units when assessing their own units (p<0.01) [39] (Table 2) .
Effects for the organization
Costs of the nursing One study showed that the primary nursing model was 6.5% less costly than team nursing in 36 six-month follow-up periods [48] . Also, nursing costs per patient by DRG were 12-16% lower in the primary nursing units than in the team nursing units [48] . Another study found that costs per patient per day in the primary nursing units were lower than in the team nursing units (p<0.05) [48] . When studying nursing costs for 201 DRGs by length of stay, primary nursing costs were lower for 113 DRGs (56% of the 201), while team nursing costs were lower for 88 DRGs (44% of the 201). The lower costs of the primary nursing model compared to the team nursing model were explained by lower number of administration staff, a higher patientstaff ratio and less use of agency nurses (39, 48) (Table 2 ).
Discussion
Discussion of the results
It is clear from the results of our review that we still know very little about the effects of primary nursing practice. Research so far has focused mostly on patients and nursing staff, whereas patient's family members and organizational factors have largely been sidelined. However, the focus of nursing care today is shifting increasingly from the treatment of individual patients to considering their whole families [10, 55] . In this line of research, therefore, it is important to consider the position of family members as well. From an organizational point of view, information is needed about the cost implications of nursing care delivery models, the outcomes of different care models and what kinds of models are needed for the flexible use of nursing staff resources and staff retention. Based on the findings of this study, the primary nursing model is more cost-effective than the team nursing way of caring for patients. In the primary nursing model the nurses care for patients in a comprehensive way and the number of administration staff is lower.
The results indicate that there is a scarcity of research using RCT and other experimental designs. There is somewhat more descriptive research but that did not meet the inclusion criteria established for this review. It is quite surprising to find such a scarcity of evidence given that primary nursing has been considered the ideal model for care delivery for decades [8] . Whether or not this model really is the best system for care delivery cannot be established on the basis of this review. For that purpose we will need to have more research using RCT designs. However, it is important to note that primary nursing care does not just mean a certain way of allocating patients to nurses but is also, importantly, a philosophical premise for nursing care delivery that centres around the patient. Indeed, recent studies have used the concept of relationship-based nursing, which comprises primary nursing thinking and which stresses patient-nurse interaction, the nurse's professional responsibility for patient care and nurses' collaboration in patient care [9, 12, 56] . The duality of the primary nursing concept makes the accumulation of the necessary evidence a highly challenging task. In fact, the quality of patient-nurse interaction may be a more significant factor than the model of nursing care delivery itself.
The results of this review lead us to the preliminary conclusion that the primary nursing model has positive effects for patients in the contexts of care during pregnancy, childbirth and puerperium. The model increases women's satisfaction with care, encourages a more positive attitude to breastfeeding and reduces postpartum health problems. This result may be explained by women's emotional sensitivity during pregnancy and childbirth that makes them more receptive, for instance to the care and counselling provided by named nurses, which in turn is reflected in improved self-care and breastfeeding skills. If the primary nursing model can help to reduce health-related problems, that is obviously a significant human factor but, at the same time, it will also contribute to driving down health care costs.
The results of this review raise the interesting question of whether primary nursing is a model that has universal application in all nursing care contexts or whether it is necessary to have different models for different environments and situations. For instance, does a newly graduated nurse have the skills and competencies she will need in order to work under a primary nursing model or would a team working model produce better results in patient care? The results here suggest that the primary nursing model had fewer positive effects for nursing staff than for patients. However, there was also some indication that the primary nursing model enhances nurses' sense of job control and autonomy. In primary nursing the organizational structure is flat [6] , which might be reflected in nurses' experiences of job autonomy. On the other hand, the findings here indicate that the nursing model is not associated with job satisfaction. The findings of an earlier study produced contradictory knowledge about the primary nursing model's impact on nurses' retention in the unit. Based on the recent research findings, the nurses who work based on the primary nurse model more often remained in their work place than nurses who work based on other models [44] .
Strengths and Limitations of the Review
The review was restricted to studies that met pre-specified inclusion criteria. The repeatability of the search strategy and the research team's systematic collaboration in selecting and analysing the research data contributed to strengthening the reliability of the review [54, 57] , as did the team's previous experience in conducting systematic reviews. The search words and databases used were chosen in consultation with the university library's information specialists; this helped to identify a list of the studies that were most directly relevant to our theme. The contents of the studies were carefully assessed and tabulated. Reliability was also enhanced by going back on several occasions to the original studies in order to ensure that their contents had been correctly understood [57] . The quality of the studies reviewed was assessed on the basis of a unified set of criteria. Further, the studies included in the review had been peer reviewed and published in scientific journals.
However, there are also some limitations to this review. First, the list of search words did not include "relationship-based care", and therefore it is possible that some relevant studies were lost. The reason we chose not to use this search word was that we considered it to form an integral part of primary nursing and to describe patient-nurse interaction rather than the actual model of nursing care delivery. Second, the research data were selected on the basis of the title, the resulting selection was refined by the abstract and the results then further refined on the basis of the full text. This means it is possible that relevant studies have been excluded from the review on the basis of their titles. Third, the reliability of the instruments used in the studies must be critically examined. Some of these instruments, particularly those measuring nurses' job satisfaction and job characteristics, were specifically developed for the research in question (Table 2 ). It is possible that these indices were still under development and therefore the results they produce must be considered with caution. Also, some of the studies were fairly old. Finally, the limitation of our systematic review largely reflects the scarcity(as well as the shortcomings) of the studies reviewed. More rigourous RCT studies are needed to establish the effects of the primary nursing model.
Further Study Challenges
Future studies should try to establish the effects of the primary nursing model on numerically measurable outcomes, such as the use of health care services, the length of treatment periods, medication errors and the prevalence of infections during hospital care. More RCT studies are also needed to establish the effects of the primary nursing model, for instance on the organization's costs, nurses' job satisfaction, autonomy and staff retention.
Conclusion
Based on the findings of this review, it seems that the primary nursing model may have beneficial effects for patients in the contexts of care during pregnancy, childbirth and puerperium. It seems to add to patient satisfaction with care and reduce postpartum health problems. It is also possible that the model contributes to nurses' increased sense of job control and autonomy. There is also preliminary evidence that the costs of the primary nursing model are lower than those of the team nursing model. In the future, family members will be increasingly involved in patient care, and therefore it is important to understand how nursing under the primary nursing model supports the coping of the patient's family members during periods of hospitalization.
